Revised Estimates of New Plant and Equipment

By GEORGE R. GREEN and MARIE P. HERTZBERG '

Expenditures in the United States, 1947-77

THIS nrticle presents o compre-
hensive revision of the quarierly series
for new plant nnd equipment {(P&E)
expenditures mmd of most of the other
series compiled from the BEA P&E
survey. Revisedl estimates of both netual
and planned sxpendituves, which are
vniverse totals of expenclitures by non-
form business for new plant and eguip-
ment investment in the United Stites,
ore presented for 1947-77. Rewised
pstimates of investment carryover and
startz and of mopufacturers’ avaluation
of their facilitles nre prosented for
10653-77. Revized estimntes of these
seties for 1978-80 will be published n
the December 1980 issue of the Survey
of CurrEnT BUusiNess,'

Major fentures of this ravision, which
is the third in the history of tha P&R
survey series, are as follows:

# Covernge is expanded to all non-
firm buisiness by the inclusion of four
industries: real estate; professionn sevv-
ices; socinl services and membership
crgounizations; ond forestry, fisheries,
end agriculénral services. In addition,
coverage is improved by the inchusion
of portions of ssvernl industries; these
porticos wers not included previously.

» Saparate astimates of expendi-
tures for plant and for equipment Ly
mnjor industry gron)ss ave introcuced].
These series are presented snnunlly
from 1947 and quarterly from 1972

In this articla, on ovarview of the
ravision of the plunt and equipment
pxpenditures series is provided first.
Second, the sowces of the revisions

1. Tigrhsions of twn other Sicied il b poblished Boler
Eovtoed snnuol caplind expanditmres by basiogss o pollu-
len abebement ar schedubsd for nublbsation in faee 108
Menpinet prre” chpaaliy wiikizallon nilos, which moe welghted
coavenaliang af tates roperted by Indielluel SeBciucers,
e ik fiTecbed by revisions of £ catlmantng of capdlal wx-
porrditoren. Thoawewer, the ndtstry and alio ciasiicatlens
o tho zoponing companles aud Lbp wrighis oed o K
pormpatulions Wwill o swlevnd, 8nd revieed cothnveies whl
be published.
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of the expenditures series and the
revized expenditures series are dis-
cuszed, nnd the brenkdenm inte plang
and equipment is introdueed. Third,
the revised series for planned expendi-
tures, for ecorryover and starts, and

. mm T

'

for manufactureis’ evaluation of fa.

cilities are briefly reviewsd. Finally, *
some of the curent preblems of tha
P&E survey nod plans for ite improve.
ment are discussed. Tachnical notes
follow the article. They ceseriba: (1) &
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The P&E survey ond the survey soties,
1 (2) the methodology used to estimate
the survey saries, including the separate
astimntes of plant snd of equipment
| expenditures, (8} the sxtensions and
jmprovements of coverage in this re-
vision, ond {4) sltermntive estimntes
of business investment.

i

. An OQverview of the Revision

This section deseribes briefly the
b threa steps token in the revision of the
PLE expenditures estimates and the
prineipal statistienl proecedures used in
© praparing them.,

1. For selected yenrs, the best pos-
sible estitmates for sach industry nnd
size group—henceforth called tinb
group—wers prepaved, The yems se-
lected were detarmined by the greater

" availability of data for those yeors, nnd
the estimntsa for those years are enlled
benchmarks. This revision ineorporater]
f benchmark dats for 1967 opnd 1972,
7 Freviously published estimates ineor-
{ porated benchmark data for 1948, 1958,
ond 1963,
Z The benchmork aztimates for the
" various induatries wers developed from
a wide vnriety of sourees. For manufae-
v turirgr and mining, the principal source
' woe Hwierprise Slafisties, prepared by
! the Burenu of the Census, which is
{ - avnilabla only for 1958, 1963, 1967, and
1972, For other imdustiies, estimntes
wers constructed wsing information
. from the Burean of the Census, the
Internal Revenus Service, the Imier-
7 state Commerse Commission, other
k -ragulatory ngencies, and privats sourees,
o Adjustinents wers mada to the asti-
; mutes for all benchmark years to incor-
i

-

porate chonges in industry covarngs and

. changes in industry definitions noces-

_i 88ty to conform to the 1572 Standard

" Jodustrial Clossification (SI0), and to

incorporate revised dnta published after
the Yast ravision was completed.

2. For the gquarters prior to 1972,

2 tab  group universs estimates, ns

v . oTiginally tabulated, were used to inter-

" polate between benchmark estimates,

L& For the quoriers of 1972 and later

¥ yoms, retabulatione of individual

4 COmpany reports were uzed to extrapo-

, M0-4b% £ - By - &
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late the 1972 benchmarle estimates,
Before petnbulation, ench individual
respondent company's incustry- and
siza-group classification was raviewed
and appropripte changes were mpde,
reolossifications were made to reflect
major margers and acquisitions oeeurring
after 1972, responses received too late
for inelusion in the previously publisher
estimates were included, snd tha re-
sponses were reedited. Thea results of the
extrapolation for maaufacturing and
for nonfarm Yusiness were checled
against independent estimnies.

Principsl statiséical procedurce.—In-
dividual compomes ore classified by
imdustry and by size group, Ths in-
dustry  classification  nssigned o
company is based on s pricorcy
sctivity—that is, on the aetivity with
the lorgest velume of sales or payrolls—
and its total expenditurs ie included
in the tebulation for that industry. The
gize-group classification i used to
capturs variations in  invesbtment
behavier and in sample coverage rafes
among different sized firms. For this
revision, the number of size groups in
manofacturing and the commereinl
industries wos reduced from five to
three to ochisve more stable groups,
ond the number in utilities, eommuni-
cation, insurance, and eelected trens-
portation industries was expanded to
two to eapturs the behavier of small-
nnd medium-sized firms.

Tha proeedure for hondling mergears
and aequisitions was improved in this
revigion. Beginning in 1973, adjost-
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mentes were made in each quarter for
companies invelved in major merger
transactions. When two lndustries were
involved, the universe estimate for the
industry into which the combined
company was classified was incrensad to
include the capitel expenditures of the
merged company, end the universe
estimata for the other industry wos
reduced.

The sessonel adjuatment factors for
each industry were recomputed for all
perioda using the Censiza X-11 seasonal
adjusiment program.

P&E Expenditures: Sources of
Revisions and the Revised
Series

The revized estimates of PEE axpenid-
itures are substentinlly largsr thon the
estimste: published previously {chart
8). The sourcas of the revisions ave
shown in tabla 1 for the benchmark
yeors and for 1973-77. Prior to 1064,
the revisions ara due to sxtensions and
improvemants in coverape. Beginning
in 1964, the first yem affectad by tha
1967 benchmark, statistical ravisions ba-
eoms incrensingly sipmifieant. Through
the next benchmark (1972}, thay remain
substontinlly smailer thon tha coverage
revisions. In 1972, statistical revisions
smount to pbout $9 billion and coverage
ravisions amount to sbout 23 billion.
By 1977, siatiztical revisions are nhout
$26% billion and coverage revisions are
nbout $36 hillion. Twble 2 shows the

Tabln L=~=Reconciliations Fravipusly Fublished FELE Expenditures for “'All Tndustries*”
nnd Revigod Total Nonlorm Buslness FEE Expansditoces, Seeeted Yearn
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gources of the revisions hy indus
for 1972-77. i
Coveroge  repigions—Coverage rovi. |
siong may be classified ns “extensions” !
or a5 “improvements.” Four industries ‘1
were added to extend cowerage to ol
nonfarm industries. This extension of '
coverage added about 33 billion in 1948
and $23% Lillion in 1977, Spending by
two of these industries, renl estote and
professional services, is of obont equal §
size nnd accounts for most of the re- ;
vigion, The former is included i the
by-industry tables with finance and in- !
surance. The latter, which consists of
hospitals, other medical services, legnl 1
services, educationel serviges and 4
musenms, and other professional serv- :
ices, is included with persenal and busi-
ness services, The third and fourth -
industiies-—social services and member-
ship orgnnizations, nod {orestry, fish-
eries, ond agriculturs! serviees—-are -
included in the “other” category. Eati-
mates for the first three of the industries
are based on survey responses for ihe °
period sines 1971 Prior to thabt ysar,
and Tor foresiry, fisheries, and agricul-
tural services, estimates were compilad
irom & lorge number of other sources.
Coverage wos improved in a numbar
of industries by using nonsample scurces
to estimaie P&E expenditures foi .
purtions of industries. The improve-
ments include expenditures for amor- °
tized special tools by motor wehicls
manufacturers in iransportation equip-
ment manufaciuring; expenditures for
nonrnil operetions of railroads; expendi- |
fures of the noncorporste parte of com-
mumicnéion and seme transportatisn
nnd utilities industries ; expenditures by
Rurel Electrifieation Administration
cooperatives; expendituvea of commenr-
cial banks for plant ond equipment
they lease to others; expeaditures of
Federzl Reserve bonks, Fedeynl Loand -
benks, Federal Home Loon banks, end |
credit unions; expenditures of insurance
ngents and brokers; and expenditures by
perzons who report rental income to the
Internal Revenue Service on o supple-
mental schedule. :
Stafistical repisions—Table 3 sum-,
marizes the sources of the stnbistical
revisions for 1972-77. Far 1972, the
statisticel revisions are $9 Lillion, and
yeflect the benchmarking of the industries

"
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covered by the previously published *all
industries” series. Thereafter, the statis-
tieal revisions hove two sources. The
first, shown in line 4, is the effect of the
larger 1972 base, The size of this kind
f of pevision viries from year to vear in
]Jrnpm'tiuu to PEE spending, because as
mentioned earlier, tha estimates arve
extrapolations. In 1977, it accounted
for nbout 45 percent ol the statistical
* pavisions.

The remuining part of the statistical
revisions in 197377 eannot be allocated
to the several sources that are listed in
lines 6-8. These sources are described
below,

All wvailable reports, including those
thot were received too late to be in-
eluded in the previously published quar-
terly estimates, were incorporated in the
retabulation of sample data. The num-
ber of late reports has inerensed in
recent yenrs, but it is not known

. exaetly how the lnte reports affect the
estimates,

e S — i T, e AR
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Toble 3.~=3ources of Statistical Revizsions of PE&E Expenditures, 1972=77
[Biileme of dollara]
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1, Calenluted by tab gronp ns the previously published P&E expenditures lar each year tmes the ratio of stat Bgical revigions
11 1572 1o prevlovsly pubdished P&E exponaditures in 1072,

Table 4. —"&E Expenditures and

Implicit Price Deflators for Nonresidentinl  Fixed
Investment: Average Annual Rates of Inerease
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Some companies were reclassified into
ifferent industries or =ize groups either
s i result of the classification review or
because they were involved in merger
activity. The reclassification tended to
raize the estimates, because roclassifiod
companies were  overwhelmingly the
faster crowing compunies and, on
balunece, reclassified companies were
moved to industries or size groups with
Taster prowth andfor larger investment.

Heelassifieation of companies, the
inclusion of “late” reports, and the
reduction in the number of size groups
in most industries made 1t neces=ary to
recdit individual company reports for
1972 and lnter years. Editing iz the
examinntion of company responses with
the aim of moking each industry- and
sige-group estimate as representative of
the universe as possible. Companies
with relative changes in investment
gpending that are noticeably different
from most companies in the sroup ore
examined, amd some are elassified as
“outliers.” In deriving a universe esii-
mate, outliers are trested separately
using their reported values. The value

SURVEY OF CURRENT BUSINESS
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Table 5.—P&FE Expenditures: Average Annual Hates of Increase

| Peresnt]
ManudacLuring Nonmanineturing

Tolal ! SR I -

Yoear: noniarm Man- ! Trans- ¥ Trivle 1:.-Elr.|1_1r‘||_|.
Imuginess | Total | Durabbe | durabde Tatal Mg Pl T'uhilic il nicitlen
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I oiher
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1) 5T [ 7.l 4.0 a3 et 41 .6 4.5 5.3 .4
L (Y] 70 6y " L Bri .1 BT | 4.0 151 LR ]

for the remainder of the universe is
based on the relative change in invest-
ment spending for the nonoutlier com-
pany reports.

Expenditure datan from nonsurvey
sourees were used ns checks of renson-
ableness, especinlly when the sample
was wenk, This applies to the estimates
of expenditures for real estate and for
mining,

The revised series

On the revised basis, PEE expendi-
tures inereased at an avernge annual
rate of 7.6 percent [rom 1947 to 1977,

compared with 6.7 percent for the pre-
viously published series. Real expendi-
tures, which are shown in chart 9,
incrensed 3.6 percent over the thirty-
year period. The rate of inerease was
4.9 percent from 1947 to 1957, 4.4 per-
cent from 1957 to 1967, and 2.5 percont
from 1967 to 1977 (table 4). These
caleulations make use of the implicit
price deflator for the nonresidentisl
fixed investment component of GNP,
The deflator inereased 3.9 percent from
1947 to 1977, From 1947 to 1977 and
from 1967 to 1977 the rate of incrense
in the prices of structures was higher
than that in the prices of equipment

T RS L SR AR Sl s et e e TR ST S i T R e T e e e e, 10

Expenditures for New Plant and Equipment: Total Nonfarm Business
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Table 6.—P&E Expenditures by Type, 1947

SURVEY OF CURRENT BUSINESS

and 1977

|
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As shown in table 5, P&E expendi-
tures in nonmanufacturing inereased
laster than in manufacturing lrom 1947

| to 1977—7.9 percent compared with 7.1
| percent. Publie utilities sccounted lor

about one-half of the difference in the
rates of incrense. In real terms, there
was little difference in the rates because
prices for plant investment have in-
crensed more rapidly than those for

29

equipment, and plant investment is a
larger proportion of total investment in
nonmanufacturing than in manufactur-
ing (46 percent compared with 31 per-
cent in 1977). The proportion of plant
investment 1s particularly large for
utilities, trade and services, and
mining—industries that account lor
over 70 percent of nonmanufacturing
mveztment in 1977.

From 1947 to 1357, current-dollar
P&E expenditures in the nonmanufac-
turing industries increased nt o faster
rate than in menulacturing, Public
utilities, mining, airlines, communici-
tions, and the Anance-insurance-real
estate group accounted for the strensth
in nonmanulscturing, In manufactur-
ing, growth in expenditures was es-
peciully strong in primary metals and
mireraft.
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From L3467 to 1967, P&E expanditures
in menufacturing increased semewhak
Inster than in nonmuoulacturing. Matal
produets, mreralt, textiles, “other du-
ribles,” nnd ‘“other nondurab
showed the stroogest increnses. In
ponmenifactoring, air treosportation
reflected the growing wse of jet aircreafd
by the major aitlines; spending by
most gther nopmanufaciuring industries
showet significantly smaller prowth
thon spending by maenufacturing.

From 1957 to 1977, veflecting strength
in mining, public utilities, communica-
tion, nnd finnoee-inswrance-renl estats,
P&E exponditures in nonmanufnsturing
increusad faster than in mapuiacturing,
Construction of the Trans Alaskn Fipe.
line contributed substantinlly to the
incranse in nonmanuficturing in the
Inter yeaas of tha period. In manulactur-
ing, mrowth wis especinlly strong in
chemicals, pstroleum, rubber, paper,
food-beverags, ind stone-clay-glnss,

Expenditures jor plant and for equip~
ment

Compnnies have been asked to report
the breakdown of their total expondi-
tures into plant und aquipment on an
annwal baeis since 1947 and on @
quarterly basis since 19072 Only &

SURVEY OF CURRENT BUSINESS

portion of the componies who report
total expenditures provide such o break-
down. As a resull, the two components
are less velinbie thon the fotnl, and
separate estimates for plant ind for
aquipment nie presented only for the
mujor industry groups shown m tabla 6.

In 1947, expenditures by nonfirm
business for plint were 38.4 billion, 39
pereent of lotal expemditnres, and ex-
penditures for equipment wers $13.4
billion. From 1947 to 1077, expens|ityres
for both cntegories inerensed af about
the same nvernge annunl rete—7.8 per-
cont for plant and 7.5 percent for
equipment. Consequentiy, the rolative
proportions were little shfferent in
1477—plaint was up 14 percentage
points to 40X percent. However,” be-
crusa prices rose somewhat more for
structures (plant) than for equipment,
rend spending inereasad more [or equip-
ment, 3.9 peccent, thon for plant, 3.2
ptroemt.

In nonmanulieturing, current-dollar
expenditures for plant inerensed At n
higher rate, 8.3 percent, than those for
squipment, 7.6 percent, frem 1947 to
1877, The fuster relntive growth of plant
sxpendditures in nonmanulTncturing
mninly reflects the inerensing propor-
tion of spending for plant in mining
{largely ilrilling struetures) nnd the high
proportion of plant in public utilitiss in
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combination with above-nverare invost.
ment growth in these two industries. In i
contrust, in  munulcturing—particy. |
Tarly in cdupnble gools—equipment ex-
penulitures increnserl Taster than thusul
for plant.

As shown in chart 10, axp-enchtums
far plant showed less vﬂrmhmt.}' bhag !
those for equipraent, The newly ovail-,
nble quarterly estimntes for plont and
for equipment by major industry group
will malee it poesible to study the eycli--
colity of plont and of equipment mors
intensively than previously. Table ¥
presenis information on several aspests
of the cyclicality of plant and of equip-
ment for 1974-75, the one peried ol
eyclical decline eoversd by the quarterly
estimntas. Several priterns eimerge. A
compnrison of columns 6 and 7 with
eolumnz 13 and 14 shows that generally
plant declined less yapidly than equip-
ment. It ie the slower dseline of plant,
im combination with genernlly fewer
quarters of desline {columns 3 ond 10},
that sreounts for the smaller wiability
of plant just noted. A compurisen of
eolomne 4 and 6 with columns 11 and
13 hiphlighte that the dsclines in plant
coineided Jas with the reference decline
thon did the deeclines in equipmant.
Plantexpendituras in foyroutof thesev-’
en industry groups shown in the table ac-
tually inersnsed ower the period 1974: 1V
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1 Other Series: Planned Expend-

[ —

i

Aolaber 3930

IV to 197%:I11; equipment expenditures
of only one of the industry groups in-

1 erensed. Hinally, behavior differs sub-

gtntinlly from industry o induostry.
The “communicntion and other” group
experienced nbove.uverage declines per

I quarter in both plant and equipments, as

well ns on rbove-averege number of
querters of decline. In contrast, mining
pxperienced no decline in plant and only

* n modernbe, one-quarter decline in

squipment. Steady growth in mining

{ for recent yaurs reflects incrensed efforts
A to stimulate domestic energy produstion

in the lace of more expensive and un-
cerbain supplies of foreign oil.

itures, Carryover and Starts,
and Evaluation of Facilities

The series on planned expendituyes,
carryover and staris in manufnetaring
nnd public utilities, and manufacturers’
eviluation of plant and equipment facil-
ities were revised to be consistent with
the actual P&RE expenditure series,

Planned expenditures

o

Plinned PEE expenditures reported
by respondents wre subject to system-
atic bins due to factors othar than
changes in economic and operating
conditions. These fnetars are not Tully
understood.? However, becouse there
ore well-established patterns in these
biases, respondents’ plans hove been
tddivsted for them since the mid-1950".
This revision introduces n bias adjust-
ment that, for any given gquarter, is
" boaed en the median of the ratiog of
. plonned to aectual spending for that
quarter in Ehe preceding 3 yems.

The planned expenditures for total

| nonfarm business nre 1easonubly ac-
1 €urete indicators of actua) expenditures.

The meas absolute percentnge deviation
betwesn planned and actual spending
over the peried [rom 1955 to 1077 was
L8 pereent foy one-quarter-thead plans

1 2nd 2.8 percent for wo-guarters-ohend
1 plens. The devintion is nbent the same

— e

E Frar w dbsegesion of (liess Reolon, seo " or ed Bl lniatad
of Hivw Flamk and Byolpwint Espendllores In tha Tnied
Btates, 100700, Part 11," In SURVIY 0F CURNENT DUANESS,
Fibruaty WM, pp, 2031,
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in perigds of expnnsion and contraction
in real P&X: spending.

The mean absoluta perceniure devia-
tions for the major industry groups nre
iarger than the deviations for totnl
nonfiwm business and vary from indus-
iry to industry. The deviations ore
smnllest for nondurable goods manu-
faeturing {3.1 percent for one-quarter-
ahend and 3.8 percent for two-nunrters-
aheicd plans), uiilities (3.3 percent ans
4.1 percent), and durable goods manu-
feeturing (3.3 percent and 5.0 percent),
and are largest {or services (5.4 percent
and 2.8 percent}, trnosportation (4.2
percant and 8.8 percent), ool finance,
insurnnce, and real estate (5.2 percent
and 7.5 percent).

Carryooer ard starts

Dot on investment corryover wre
callected for two mojor indusiry sreups,
mapufacturing  and  public  utilities.
Manufacturers’ corryover wis $8.5 bil-
lion ait the end of 1962 and increased to
$54.2 hillion by the end of 19%77.
Carryover of utilities was $5.2 billon
and incrensed te $124.5 billion. In the
La-year history of these sevies, monu-
facturers’ enreyover incrensed almost
gicld, ind that of utilities increased
almest 24-fell. The sharp increase for
utilitics reflocts tho initintion of numer-
ous lnrme elestric generating projects,

The vatio of senzonally ndjusted aavry-
aver b the end of the quarter to s2asonolly
adjusted sxpenditures for the quarter is
the mimeber of qunrters needed tooliminate
tho earryever if axpenditures continue at
the emrent quarterly rate. For mnnu-
facturers, the ratio wns 2.1 ot the en< of
1962, resa ta 3.5 at the end of 1975,
amil then declined te about 2.9 in 1977.
For utilities, the ratio increasad shavply
from 4.1 nt the end of 1062, to 21.6 at
the end of September 1975, an< then
tleclined ta 18.0 at the end of 1977, The
sharp inerenze was primarily tue to the
incrense in the earryover of electric
ukilities.

Muanulooturers’  atarlks were $19.4
billiogn in 1963 aml $77.4 billion in
1977—n Tonrfold inevease. Starts fov
publie utilitiex were $5.7 billon in 1863
and %345 billion in 1977—a sixfold
inerears.

Mnufacturers’ starts tended to fol-
low the eyelienl pattarn of lotal ax-

a1

penclitures but the eycles were much
more pronounced aml the gunrtedy
changres ware more erratic. In years ol
incrensing experulitvre in the 1983-77
peviod, the ratic of annual stacts te
amnual expenditures rangeed from Lo to
1.3 In yeers of oxpendituee ilecline—
1967, 1970, 1971, uwnd 1975—ibe rnlio
wvenerally fell Lo the 0.8 1o 1.0 rnge.

For utilities, snoual siarts averamed
1.3 times annual expenditures in the
1960°s. The ratio roze Hom 1.4 to 2.4
from 1870 1o 1974, nned then retwined to
1.3 1in 1976 and 1977,

Manufecturers' evaluation of copital
Jacilities

Muanufacturing companies in the P&E
survey are nskod to evaluate then capi-
tal facilities in relation to current and
prospective sales by zelecting onc of the
following three cntegories: move plont
and equipment [acilifies nre neaded,
plont and equipment facilities ave about
adequate, or axisting plant and equip-
ment ficilities exceed needs.

The proporéion of firms reporbing
“more facilities needed” tends to reach
cyclical peaks ohout four quartors he-
fore the penks in plant nnd equipment
expenditures, The deelines are often
longer than thoga for expenditures,
espacially for durnhle goods indusiries.
For all manulacturers, the proportions
reached cyclicel peaks at the end of
Myareh in the yemrs 1966, 1068, ond
1974; at theso three dafes the wiluew
were 56, 53, and 58 percent, respec-
tivaly. In the subsequent daelines, the
proportions fell 11, 21, and 22 percent-
age points, respectively. After the
decline in 1874-75, tha recovery wns
elow,

Both the “Iacilities nbout adequate’
proportion—which is relatively lorge
amd hoes raneed from 41 to 63 percent—
and the “existing [Iacilitiea excesrd
neads' proportion run counter to that of
“mora Tacilities needed.”” The “existing
facilities exceeds needs’’ proportion has
varied invarsely with menulncturers'
capacity utilization rates,

Plans for the Improvement of

the P&E Survey

Chonpes in the business investment
environment in recent yours hive mule
the task of eztimnting P&E zpending
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more difficult than previeusly, One
problem is the increasing reluctance of
mnny businesses to participate in
voluninry awrveys, Reflecting  this
reluctance, the PELE survey response
mte hos fallen off. In nddition, there
has been n mnrkesd incrense in the
number of late responses. The mailing
list was expanded somewhat in 1977-
79, but a net loss In totnl on~time
responses  hos  ocourred despite this
effort.

Another problem is that purchnses of
new plant nnd equipment for lense to
others have incrensed sharply in the
1970's; pwrehases of this type now no-
count for o signifiennt part of total
investment. Moreover, several develap-
ments have made it incrensingly diffi-
cult to mensure adequately the magni-
fudes of these purchoses. Since the
mid-1970’s, there has besn n sharp
increase in the purchase of plant snd
equipment for lease by trusts, single-
purpose subsidindes of bonks, syndi-
entes, and individusls. Some of these
entities are formed solely to hondle a
gingle purehase-lease transaction, and
have ne full-time cmployees or permn-
nent offices. Over the same periad, the
distinction between ovwned ond lensad
equipment haz become bloreed hy
complax lense ngreements that include
8 voriely of purchase options. Also,
chonpes in tecounting rules, affective
in 1977, by the Finunclal Accounting
Standards Boan! have created ad-
ditional difficulties in interpreting which
organization is reponsible {or reporting
loased plant and equipment. As o con-
sequence, thare may be some incorract
reporting of lensad PEE in the BEA
BUTYEY Iesponses.

Two projecis that hnve besn vnder-
way &t BEA will contribute to the
evaluntion of the P&RE survey in the
context of thess and other problams,
Work is underway on & detailed recon-
cilintion of investment as reported in
the PEE survey with the commedity-
flow-hnsed estimnces of the nonresiden-
tis] fixerl investment component of
GNF. Another project will provide
sstimnies of constant-dollar investiment
for ench of the industries covevad by
the PEE sirvey, These estimates will
facilitate comparisons with other real
mensures of investment—in partiouler,

SURVEY OF CURRENT BIUSINESS

the business equipment ccraponsné of
the Index of Industrial Production.

Zevarnl procedurn]l chenges in the
P&E swrvey are scheduled ar ave under
tonsideration. The stnvey datn will be
revised more [requently than has been
the practice; the benchmarking to the
1877 Enterprise Sinitatics will begin next
yenr, Aonnual retabuletion of responses
to include Inte reports and praporation
of revised estimutes of investment in
thoss industries for which annual beneh-
mark data nre available ave under con-
sideration. If these steps prove feasible,
anaual revisions may be instituted.

More substantial changes are contin-
gent upon additiona) funding. The con-
tinuous updoting nnd enlargement of
the sample, now underway on o modest
scale, should be expanded. A full-soale
study of the lensing of new plant and
equipment should be undertaken to im-
prove the procedures for revording pwr-
chases for lense to others, A shyttle form
could be introdveed to permit validation
of previously reported data and incranse
the number of usable responses. Finally,
contact by the swvey staff with the
respondent companies should ba in-
cretzed in order to moximize portic-
palion, t{o encourngs more on-time
responses, nnd 1o identify problem nrens
s quinkly na poasibla.

TECHNICAL NOTES

1. The P&E Survey and
the Survey Series

The PEE Survey

The snmple from which BEA collacts
fdate quoarterly i n nonprobability
aample of abgut 15,000 compnnies; the
sampla has been expundedd from time to
time to wilil new companies and to
offast attrition. The reporting lorm lor
manulncturing, mining, nnd public util-

ities (Form BE—452) i shown at the end

of this article; the yeporting form for
other tncdusiries (Form BE—456) is
similer expept thet guestions ¢ anzl 5
nre omictel.

In 1972, the responding compnnies
necounted for 53 percent of totul non-
Inrm business PER expenditures in the

i}etnb&rlﬂmi

United Stotes; the corresponding per- 1

centages wers 68 for manufacturing and
47 for nonmunufocturing. Tha survey
covernge is highest in industries charac-
Lterized by large firms, which aceount for
# lnorge sheve of total capital spending.
Table § shows tha coverage of the
sample in ench industey in 1972. Cover~
age wins nbove B0 porcent in primary

metels, motor vehicles, pelroleum, nir

transportation, public utilities, wnd
sommunication. Coverage wns helow

25 percent in mining, #ll the trade and -

services industries, and ““other.”
The snrnple is stretified moinly into

two-digit Standard Industyinl Classifi- |

cation industcies nnd, for many induns-

-

tries, into size groups. For the mann-

facturing, trade, construction, personal
and business servicas, real estats, hos-
pitnl, and education-muoseum industries,
three size groups are used: totel assets
of §100.0 million 2nd over, of $210.0million
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1 to $90.9 million, and of under $10.0

million. For utilities, communication,
insurance, and selected tramsportation
medustries, two ziza mroups nre vsad:
lnrgs companies with major portions of
the industyy’s mvestment nnd all other
companies. The remnining industries
ara not steatiffed, either beowuze sige
diversity is Jimitee! or beenuse the
rampla is too rmnll to stratily.

BEA collects data from companies,
generally on 4 fuly consolidated hasiz.
A compuny I8 elassified by industry on
the bnsis of its primnry wetivity, that is,
on the basis of fhe neiivity with the
largost voluma of sales or payrollz. Al

!

+
T’"

|

¢ of its capital expenditures—for its
1 primary activity as well as for nll of its
1 other nctivities—nre assigned to that

miustry., Company clossifications are

i} checked by BEA about every 5 yenrs

and when companies nre involved in
major Mergers.
With the axeeptim of companiss in

§ two industries, comuinies raport PLE
¥ expenclitures on on ownership rothey

than o use basis. In other wordds, expan-

Ailitures nre incluled in the induscry

cateprory of the company making the

;§ purchase an<l retnining title to the plant
i or the equipment purchwnsed, even if

the capital goods are for use by com-

| panies in other industries.

The exceptions to the ownership basis
occur in nirlines and railroacs. Most
airline compnnies inelude outlays lor
nireranf6 obtuined through leasing or
similar contrnetunl arronrements in the
cipitol expenditures they report to
BEA. Separate data are nvailable to
ndjusi the reports of nirlines that o
not, Thus, hecanse estimates for tirlines
melude the value of nll lease:l aircreaft,
the estimntes for that industey weon
uzo rather than an ewnership basis
Some information s obtuinable on
bronsactions involving the lensing of
rallroad equipment; this informaiion is
used o inelude these capital expendi
Wres {or railrowd equipment in the
riilvond industry rather than in the
Melustry holding title to the equipment.
Mozt of the aquipment leased by the

o "irlines and the railronds is owned by
| Munufacturers, banks, uiul insuronee

COMmpan ies,

Responclents to the sorvey are in-
strvcted to report all expenditures Tor

SURVEY OF OURRENT BUSINESS

plant ond  eguipment—whether that
plant nndl eqnipment is for their own
use or fTor lease to others. In the course
of the 1870%, evidence emergod that,
despite the Instructions, reporting of
expenditures for plané and equipment
for lense wis incomplete. An adjnstment
witz mipde to the estimnta of PELE ax-
pendituras to eorrect for the underveport-
ing. :

Expenditures are generally reported
in the quarter in which payment is mude
ta the supplier; in the cuse of foree we-
count work, expenditures rre mensimlly
reported in the quirtsar in whish costs are
inewrrad. On long-term projects, prog-
ress payments ave usunlly made during
the period ol econstruction or produc-
tion.

The PEE survey series

Total FEE expemilitures—both ae-
tua! and planned—nhave bean eollecterl
fquncterly since the swevey begnn in
1847. Expendituves for plant nnd for
equipment separntely have besn eol-
lected nnnually ginee 1347 and quarterly
ginee 1972, Quarterly eollaction of tha
carryover of investment projects for
manufacturers nnd ubilities and of
manufacturers’ svaluntion of their copi-
tnl Tnoilities begen late in 1962 nnd
1963, respectively.

P&FE erpenditeres—BEA prepares
estimates of expenditures by companies
engazad in nonfarm business for new
plant and equipment locuted in tha
United States. The estimates cover
expendibures b replace or to add o
existing lucilities amed to provide new
Tncilities, nyl Tor explogation and devel-
apment ol properties. These expendi-
toves e genevnlly chnrged to fixed
asset aceounts and ave depreciated or
nmortized by the compony. Expendi-
tures for maintenwnce ond repair; for
usel capital goomls, ncluding those
purchased or acquired throwsh mergers
nnd  acquisibions; for cnpitnl  Zoods
located outsicle the Unitedl States; for
landd and mineral rights; wod for resi-
dential construetion are excluded,

Cupital expendilures have two major
compenents: plint wnd structuras, ind
machinery and equipment. The (is.
tinction between the [ormer nmd the
Inttar is not alwnys clanr-cut. However,
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a useful guideline is that the former
iy not moynble, but the latter is. Plant
and stryctures mcude factories, ware-
houses, storas, shopping centers, mines,
pipelines, and necessery structures; ad-
ditions apd olterations to stmotures;
ileme that ave integral pmrts of these
structires, such as utility lines, ele-
vntors, power plants, and centalized
heating and coohing equipment; park-
g lote and other land improvements;
anil explorntion and development of
properties. Machinery and equipment
include mushinery for factories, mines,
warchousas, stores, and offiees; and
aquipment, such az autemobiles, trucks,
compuiers, and furniture and fixtures.

Practice varies among companies
with respect to handling trade-ins. If
the supplier takes in & used item In
trade—as is often the case for nutomo-
biles and trucks—and the pefunl pay-
ment i3 net of the trade-in, the nef
gmount is vaually repoerted. Ii the item
being replaced is sold in a separate
transaction, the gross sypanditures item
is typically reported.

Carrpover and staris.—Tha series on
carryover of investment projects in
rasnufacturing und publie utilities mens-
ures tha expenditures to be inourred
on projects undarway ot the end of ench
quarter. Sterts of new projects &re
devived by adding expenditures for the
quarter to the chonge in cerryover
iluring the quarter. A project oy con-
sist of one transaction (for example,
the purcheze of an automobils} or may
be underway for o number of years (for
exsmpls, the constroction end equip-
ping of a factory). A project is defined
45 stirted when the first charge is made
to the capital account or when firm
contracts ov orders foy all er part of the
project sra ploced. From quarier to
quarter, changes in cneryover (and,
thus, in starts) reflect not only ex-
penditures made during the quarter for
OnEoing projects, but also the cutback,
cancellation, or repstimation of the cosis
ol ongoing projects and the addition of
new projects.

Adequacy of capital facilities —Manu-
facturing vespondents are nskesl io
characterize their P&E Iacilities in one
ol three ways, tnking into account their
current ond prospective sales in the next
12 months: “more plant and equipment
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nestled,” “shout adequate,” osnd “ex-
isting plant snd equipment exceeds
neads.” Hesponses of sample companies
are weightad by gross depreciable assets
to compute the percent distiibution of
these three eategories for sach ndustry
and {or nll manufactures.

Benechmark revisions

The series from the P&E survey have
undergone three mnjor revisions. The
first was completed in 1851 and 1952,
Lo that revision, the stratificntion of the
dnin into ndustry and size groups for
eompubational purpeses wis  estob-
lished ; expenditores for industries within
manuficturing were publishad sepn-
rataly for the fivst time; and the series
were benchmarked to & universe es-
timata (or 1948. The second mnjor
revision was completed in 1970, The
1948 benchmark wes modified for
golected ndustries and all nduoztries
wara ndjusted to 1958 and 1083
benchmnrks.

The presant revision i more exten-
giva than the previeus two. P&EE ax-
penditures for all industries have baan
benehmarlkad to 1967 nnd 1972 for the
first time and the 1963 benchmark
wia Teworkad o incorporate revisad
fntn Srom the Censns Bureau. For the
industriez to which coverape wis ax-
tendad and for plant and [or equipment
zopnrntely, henchmarks were devsloped
far ench benchmnrk year. Adjustments
ware mode to the 1948, 1958, 1083, and
1967 benchmnrks to incorpornte the
changes in industry definition intro-
duced by the 1972 5IC. Establishment
tatn it the 4-dipit leval for investment
from the Census of Business were used
to estimnte the chonges; if thess datn
ware not avnilable, data on wages il
salavies that ondedie the national
ineome aml product accounfz were
used. In wnddition, construction in-
dustry benchmne: were recompnited
bnek to 1943 to incorpornie new datn.
Expenditures by retail tricde for 1947
wate ndjnsted downward to veflect pew
data.

2. A Summary of the Method-
ology Used To Estimate the
Survey Series

In this techoivnl nete, the methodol.
ozy used to estimnts the yaijous series
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cempiled from the BEA P&E survey
is summmized. Tochuicnl note 3 de-
scribez the extensions nod improve-
ments of coverage,

Total PEE expenditurea

The methodology usad to estimnte
the total PEE expenditure series is
described in terms of thres steps:
henchmarks, interpolation hetween
henchmarles, and extrapolition beyond
the last benchmark.

Benehmarks—For selacted yenrs, the
best possible estimates for ench in-
dustty and sizs group {tab proup) were
prepaved. The years selected were
delermined by the greatar availability
of datu for those years, nnd the esti-
mates for those years nre called bench-
mnrks, Benchmarks were compifed for
194K, 1958, 1963, 1067, and 1978,
nod set the level of the PEE ex-
pendituras saries.

The sourees and metheds uvsed to
prepare benckmark estimates vary from
industry te industry. The sourees for
the 1945, 1958, snd 1965 benchmavks
were summarized in emrlier Survey
articles? The major seurces for the
1867 and 31972  bepchmarks  nre
describad below.

The £967 and 1972 aditions of Fnter-
prise Siatisties, prepored by the Bareau
of tha Census, were the major sonres.
Banchmurks for the mining, manufae-
tiring, and eonstruction industries wers
tlerived from thiz source. For wholesale
tracle, ratail trade, end personal ancd
business services, henchmarks ware con-
structell from o combination of entar-
prize onnd establishment statistios
prepared by the Burean of the Clansus,
For these thies industries, benchmorks
were derived lom capital expenditures
and employraent ¢lata for estobiish-
ments from the Census of Business and
employment matiixes cross-classified by
establishments and companies from Za-
terpriee Statistics. For the transporta-

t1on industiies, dota Trom the Interstate |

Commerce Commiesiecn (ICC) were
used in conjunction with dein (rom the
Stafistics of Faeome, compiled by the

4 “Capdinl Expondiiures by Annaftctorig Indusities (n
e Foswor Porbod," Decemiber 1051 "Gapital Eapoivdis
tmror by Nonmauvirlring Tndustrie tupgyt 1059
"Rovhisd Edlmotes of Mow TPlank end Bqulpient Bx-
peniures v e Unllad Staes, 147-05,"' Farly | and 2,
Tanpary ond Fehwunry 1570,

Oetoler 1580

Internal Revenue Service (IRS). The
plant and squipment expenditures re-
ported to the JOO cover only componies
that engago in interstats commerea. The
ICC snmple estimates wers multiplied
by the ratio of vniverse gross capital
aszote (IRS8) to gross capital assats of
the ICC eample to obtain universe esti-
mates. Potroleum pipelines were on ex-
cepbion to this procedure: Estimates of
expondiéures by pipelines, based on date
from the U.5. Deportment of the In-
terior's Minerols Fearbook, wore added
to the ICC data. Nonrail operations of
roilreads are not under ICC juriadie-
tien; benchmarks were devived {rom
noniall operntions datn of twelve large
rail systems published in Moody's

Trangportution Manual. '

For uiilitiez, benchmarks were based
on & combination of data reported to
BEA and data from the IRE Sieiaites
of fneoma. The ratio of sorporata gross
lepreciable azsats reported by IRE to
tha gross depracinble tssets reported by
eompanies in the PEE sample was mul-
tiplied by the expanditurés reported in
the PER survey to obtain the estimates.

Belansa sheet and income «data com-
piled by the Bonrd of Governors of the
Fedarsl Resorve System, the Faderal
Dapesit  Insurance Corporation, the -
Federal Home Loan Bank Boord, ood
the IRS ware used o derive benchmurks
for the finaneial industries,

For industries with o substamtial
numbsr of nonprofit organizations, datn
on smployment, payrollz, snd numbar
of companies from the Cansys Bureau's
Corinty Business Fetterns wera usad to
develop either the benchmark or the
nonprofit portion of it. )

For most of the remaining industries,
dnta from the IRS Statistice of fncome
wore used to develap the henchmarks.
In most cases, the ratic of corpornie
grogs deprecisbie nesets reporied to TR3
to the gross depreciable assats reported
by the P&E sample was multiplied by
oxpenditures reported in the P&E
smvey. For the noncorporate povtion,
a similor procedure was (ollowed using
o ratie based on business receipts o
deprecintion charges. Some moncorpo-
mnte benchmarks were estimnted by
adding depreciation charges for the
current year to that year's change in
net depreciable nssets.
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A corporste-noncorporate breakdown
for P&E expenditures was usually
. ovailable from the benchmark seurce.
The stvatification of corporate expendi~
tures by industry Inte size groups was
preparad using the asset chstribution in
the LIRS Siatistics of Inecome. For 1972,
the Bureau of the Census prepered
special tabulations for BEA by size
grovp for the mining, manulacturing,
+ ond eonstruetion industries.

Quarlerly  expendidures, 194771 —
Quarterly PLE sxpenditures were re-
vizsad bock to 1947, becnuse the pro-
eodure used to estimate the quarierly
universé has been changed. Previvusly,
- the interpolntion procedure made use
of not oely benchmark estimates and
quarterly estimntes from the PEE
survey, but alzo the annunal estimates
collected ones ench year in the PEE
swrvey. In the revised procedurs, only
benchmark and quniterly estimntes nre
used.

The interpolotion procedurs de-
seribed below was applied and was
carried out by tab groups.

1. Quarterly universa estimates, a8
- oviginally tabulaied, wers assembled,
and quarterly series Tor nawly eovered
industries or portions of industries wara
compiled from nonsample data.*

2. Far each of two adjacent beneh-
mark years, the sum of the 4 guartars
© of P&EK expenditures was adjnsted to
., the benchmark level snd enth quarter
was multiplied by the ratia of the sum
of the 4 quarters to the henchmmk,

3. The guartars between the Tourth
_ quarter of tha first of the fwo adjacent
* benchmark years and the first quarter
of the second of the two were obtnined
a8 follows:

8. The fourth-quarter leval far
the fivat of the two benchmnvk yems
wna extrapelated by o chain of link
" relaiives Dased on the universe esti-
matas as originally tabulated.

b. If the extropolatcd lavel for the
fisk quarter of the second of the two
benchmmk vems did not equal the
level obtnined in step 2, the percentage
diference wos distributed linearly to
the quarters between the two adjacent
“benchmerk yoars,

1. For 1772, the quartaly eatissates wero bogod en yoo
Wbyulugd sunpin dete. Tin nensompls At SpUE Gig
Tummimear]2ed I teclinicl e T
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Cuarterly  expenditures, 1678-77.—
The extropolation procedure used io
obtoin quarterly expenditures {or 1572
nnd aubsequent yems utilized retabulo-
ticns of individual company reports.
The sum of the 4 quarters ol P&E
expenditures for 1972 was adjusted to
the 1972 benchmark level for each tab
group. Suecassive quariers starting in
the first quarter of 1973 were estimated
by extrapolating forward the estimnte
for the fowrth quarter of 1972 using o
chain of link relatives derived from
retabulated sample data,

The quirterly universe estimates in-
corporated the following improvements
in data and procedures: {1} Repmts
received too lnke to be ncorpornted in
the previousty pubklished estimates wers
ineluded, (2) Each company in the
sample was reclnssified by mdustry and
rize clnss on the basis of dota voported
by respondents for 1972, (Few compn-
nies' industy elussifications changed
from 1967, the date of the previeus
tlassifiestion, but mony compnnies'
size elassifientions changed.) (3) Com-
pany reports were reedited. Editing is
the axnminntion of compiny rasponses
with the aim of making each industry,
nnid Bize-group estimate ne representa-
tiva of the vniverss is possible. Compa-
nies with relntive chenpges in investment
spending that ara noticeably different
from most companiaz in the proup ars
examined, ard some are elassified ns
“sutliers.” In deriving a universe
estimate, ootlers are trented =epa-
rotaly vsing their reported waloes, The
villue o the remninder of the universe
is basatl on the relntive change in ine
vestment =pending for the nonoutlier
company reports. {4) Tha procedurs
for handling mergers and acquisitions
wns improved. Beginning in 1973,
adjustments were made in each quarter
{or compnies invelverd in major merger
transactions. When two industries were
involved, the universe estimnte for the
indlustry inte whick the combined com-
pany was clnssified wns incrensed o
inclwle the capitnl sxpenditures af the
merged company, snd the univaze
catimube for the other industry wos
reduced. The industry wnd size clossifi-
citions of the compnnles were checked
after the mergers. (5) Expenditure dnta
{rom nonsurvey sources were used as
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checks of rensonnbleness, eapecially
when the sumple wias wepk. This npplies
to the estimutes of expenditures [er real
estate and for mining.

The results of the exirapolation for
nonfarm business and for manufactur-
inz were checked aguinst independent
estimntes. These ndependent estimates
ara discussel in technicul note 4.

Exporditures for plant and for equip-
meni

Although componies in the sample
have repovted expenditures for plant
and for equipment on an annunl basis
since 1847 and on o quartedy basis
since 1972, the (atn hnve mot besn
publishad praviously.

The methodology for prepuring the
universe estimates for plant one for
equipment expemditures separataly is
similne to the methodology just de-
scribod for the total PEE expendliture
series. First benchmarks sre prepayed.
In moat cnses, the same zources thot
provide information on total expend-
itures provide information on  the
breakdown. There ave o faw axeeptions,
e, in the ense of utilitias, the break-
dovwns mre primurily {rom reports of
the Ferderal Powar Commission and the
Amerienn Gas Associntion. The bench-
marks were interpolated aod extrap-
olatedd by o chain of link relatives
hasail on univarse estimntes prapoved
by tab group for plant and for eguip-
ment sepnrately, Beeause the response
mta for the sepurate expenditures is
lower and varies considernbly smong
industries, the quarierly universe esti-
mates are forced to equnl the totnl
P&LE expenditore uwniverse for anch tah
group. The sepurate estimatas ara pro-
vidded for major industry groups, the
level ot which sample coverage was
ol equate.

Planned P&E expenditures

In sach quarterly survey the foliowing
expenditures duta are collected : notunl
expendituves Tor tha previous gquarter
and planned expenditures one-quarter
nhend {cwrent quarter), two-guarters
shenrd, and thres-guartars-ahead.®

5 In the Rarih-qustier ey, o scond-1edi plaw 1%
Jarlved by subiracing fopn L aeasal flad, nhigh e
callocted only In thet sorvay, tho pum pf €hiy De-eartor-
olwond gid bvmn-quirtecs-shioad plans,
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Therefore, oxpenditures for ench gunp-
ter nre pstimated four times in sucees-
sive surveys: ns planned expencitures
threequarters  nhend, two-quacters
ahend, and one-quarter ehend, nnd as
actun] expanditures,

The revised wniverse estimules for
planned expenditures wara estimuted as
follows, For 1947-71, fo each tab
group, rotios of planned to actunl ex-
perclitires Tor ench planning horizon
were multiplied by revized netual ex-
pendibires to obtmin revised plenned
expenditwres. The actun) and planned
universe estimates used in caleuloting
the ntios were those prepaved belore
the revision published in 1970. For in-
dustries an<d portions of industries for
which covernge was provided for the
first time in this vevision, plans were
eshmated by multiplying actusl ex-
penditures for each series by rutios of
plapned to actual expendituwres for the
most closely relnted sample satogory.

For 1$72 and later yanrs, the univarse
estimntes for plans by tab group were
retobulated in the same way as thase
for actunl expenditures for that period.
Relative chonge ratios bnsed on the
retabuloted somple reports were cnl-
culated for each plomming horiaon
hased on paired values of netual and
plapned expenditures or paired vajues
of plonned expenditures collected In the
aame survey. These ratios were hinked
to astunl expenditure universes Jrom
the sanme survey to obtain plenned
axpenditure universes.

Comparisen of plinned expenditures
with sctusl expenditures for the some
gquorter veveals systamatic hinses in the
plarmed expenditures thai are not due
to changes in sconomis and operating
conditions. There are woll-established
patiens in these biases, however, and,
for most purposes, it is desirable to
edjust the plans datn for them.

Correction fastors lor sach quarter
wars taleulated by industry for each
plenning hertzon. For any piven quar-
ter, the correction loctor was the medinn
of the roties of planned to ectual
expenditures {or that gquarter in tha
preceding & yems. Adjusted plans
series were prepared by dividing re-
ported plans by the comrection {actor.
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In the pravious rovision, the corestion
factors wera rotios of planned to nctual
expenditwes devived from regressions
on four sensonal dummy verishles and o
time trend.

Carryover and staris

For carryover, which is collasted for
the end of the quarter for manufactur-
ing and puklic utihties, thare e no
benchmorks and the response rates of
companies reporting it are somewhat
lower than those for PEE expenditures.
The camyover universes should, how-
gver, be comparnble with the expendi-
ture universes to the extent possible.
Accordingly, universe estimates for
oareyover wepe atdjusted.

The sample data provide two sshi-
mating ratios: the ratic of canyover to
expenditures for & qumter derived from
comparies that report both sets of dnén,
tnd the retio of oarryover in ons auarter
to carryover in the next derived {rom
compmies that report earryover in two
successive surveys, Carryover universes
eatimnted by multiplying expenditures
by the carryover-expencditure ratio nre
highly volatile dus to wide differences
in the rvalio among compoanies and
changes in the companies that repoert
earryover sash quarter. Carryover uni-
varses ssbimited by linking the quay-
terly change rotios to the previcus
quarter's emryover mauy lead to eumula-
tive error, whish goes uncorrected bo-
cause thers are no benchmnrks.

The procedure used be obliin carry-
aver estimntes wns desipnad to provida
a sensitive estimate of quarterly change
in carryover but pravent cumulstive
divergence butween the expenditura ol
cvryover series. The carryover uni-
vorses computed by the two methods
ware ecombined with weights of 30
pereent for the universe linked to
expenditures and 70 percent for the
universe linked by change ratios Lo the
weighted curryover of the previous
quarter. The ratios wndarlying the two
methods wate, for December 1962 to
December 1971, from the previously
publishad sevies and, for the subsaquent
periad, from the retabulated sample. In
the previous revision, weights of 20 per-
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cant for tha yniverse tied to expenditures
and 80 pereant for the universs bassd on
changs rotios ware used.

As mentioned enrlier, it wus neces-
sary to mnininin comparekility batween
tha enmyover and P& expenditures
series. For each tab group, the originally
tabulated rotio of carvvover to PEE
expendituves was miaintained in bench-
mark yems, The carryover estimates
were ndjusted by a procedare similor
to that for PEE expenditures; in effact,
ihe percentnge corrections for PEE were
applied ko the carryover series.

Starts during the guartsr ara devived
for each guarter by computing the
dollar change in cmryover during the
quorter and adding €0 it the PERE
expendituves for the quarter.

Adeguaey of capite! facilities

As noted in technical note 1, manu-
facturers in the P&E sample are asked
to characterize the adequecy of their
capital facilities by chacking one of
three cotegories listed in the plant and
equipmens survey form. Thesa responsas
are combinecl into tab groups by weight-
inp the responses of the companies by
their gross depreciable assets. Percent-
ape distributions for the three categories
nre then computed from these weightel
totnls.

The universe volues for o tob group .

are a cosnbination of two mete of esti-
mates: (1) a distribution of the evalug-
tians of all companies in the tab graup
that responded in the current gquarter,
weighted 30 percent, and {2) o disti-
bution hased on quarierly changes in
the three categories (the change in the
distribution reported by companiss that
respond in two successive quariers mu!-
tipliedd by the distribution for the previ-
ous gquarter), weighted 70 percent.

The grose deprecioble asset weights -

used o combine the universs values for
sach tab group were based on end-of-
yaur gross depreciable assets data from
IRS3 Stotistics of facome.

In this revision, the distributions

underlying the two sete of esfimates *

wore, Tor 1082 to 1871, from the
previcusly published esvies and, for the
subsequent period, from the retebu-

-
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Inted sample. The gross depreciable assat
weighté ave updaied anmvally as IRS
date becoma avuilable,

Zrasonal adjustment:

The Census Bureav's X-11 program
is used to compute multiplicative sen-
sonal [actors for the actunl plont ex-
penditures, cetual equipment expendi-
tures, aclual total PEE expenditures,
ond investment carryever series. Each
series 15 divided by itz seasonal fector to
produce the ssesonally adjustedl zeries.
The seasonolly adjusted series for plant
and far equipment expenditures ore
then forced to the ssnsonally adjosted
tolal PEE expencditures lor sach quoar-
tor. The sensonal lactors for total P&E
expenchtures ore used to seasonally
adjust the planned expenditures. Ses-
sonally adjusted storis ore dofined as
tha change in seasonally adjusted carry-
over thuing the quarter plug the sen-
sonally adjusted PEE expenditures for
the quevter. The series on the ade-
quacy of capital [acililisa does nol
require seasonal adjusiment.

3. Extensions amd Improve=

ments of Coverage

Previously, the “all industries™ cover-
age of the PEE survey had omitted four
Indusiries necesssry to provide cover-
sge for all nonferm business in the
United States. This revision extended
eoverage to the four industries, which
sre listed in teble 9 along with infor-
muotion about them and sn abbrevisted
methodolegy wsed in estimating PEE
expenditures for them,

Coverage was improved by inclusion
of PEE expenditurez for portiops of
inclustries; previously, these portions
had been omilted. Nopsample infor-
raption was vsed to prepare the est-
mates {or ihese portions, which ore
Jisted below.

1. Expenditures {or amortized apecial
tools by motor wvehicle manufac-
turers

2. Expenditures for nonrail opera-
tions by railroads

SURVEY OF CURRENT BUSINESS

3. Expenditures of the noncorporats
portions of the [oiflowing indus-
Eries:

Air tranapertation

Whter transportation

Transportation not elsawhare
classified

Utilities other than gas and
electric

Communieation

4. Expenditures by Rurnl Elecirifi-
cation Adminiztration coopers-
tives:

Electric utilities
Communicnticn

5. Expenditures of the [ollowing fi-
naneinl institutions:
Faderal Beserve banks
The Federal Homa Loan and
Federel Iand hanks

Credit onions

8. Expenditures by commercinl bunks
not reported by rezpondents for
items leased to others

7. Expenditurez of insuronce agents
and hrokers

&. Expenditures by inividoals whe pe-
port tental oome 1o the Internel
Revenue Service an Schadule K,
form 1040.

All but two need no Turther explann-
tion. Expenditures for nmortized special
teols by motor vehicle monuleclurers
cover iies ond castings unigque to par-
ticular models. Estimeies were compiled
from publiched financial reports for
yea1s prior to 1873; companies suppliad
quarierly dota for more racent yemrs.

An ndjustment was made for under-
reporting of expenditures by commercial
banks [or items leased to othors begin-
ning in 1972, on the basis of informotion
Irom the Comptroller of the Curvency
snd the Federnl Deposit Insurance Cor-

porplion. It i= estimated that thid

underreporting by commercial banks
was about 83 billion in 1977.

Alternative Estimates of
Business Investment

As poted emlier, the estimntes of
PLE expenditures that are bpsed on

4.

Ovetober 1080

extrnpalations of the 1972 benchmark
ware chacked for ronsonableness by
comparing them with alternotive esti-
mates of business investment. The first
of these covers only manulacturing.
Dinto rom the Censuses of Maoufae-
tures for 1972 and 1077 indicnte that,
an nn establishtment basis, piant and
equipment axpsnditures by manufne-
turers increased 98.1 percont from 1972
to 1977, compnred with 95.4 peresnt for
the manufaeturing portion, on n eom-
piny basis, of experditures from the
E&E survey.

The second covers fotal businass in-
wvastment, and utilizes n preliminary
version of the nonresidentinl fixed in-
vestment (NRF]) component of GNP
thit will ba published this winter ns
pari of the eemprahansive henchmnrk
revisions of the nuational incoma and
product aceounts. This componsnt con-

gists of nonresidentinl stroctures, basad °

on the Census Burean’s TUelue of Con-
struction. Put #n Flece, and of producers’
durable equipment (FDE), which is
estimated using lhe commodity flow
mathml, This melhed hns savernl vun-
anta minging Mom very sanmuoary to
very detailed ; the arnilability of sourca
dita determines which is used. Tha
varint used for years for which detailad
and comprehonsive information [rom

the Census of Moanufactuves is nvailable |

cnn be snmmenzed os [ollows: Ship-

ments by mapufwcturers at the maost .

detniled product level available ave
allocuted to the severul categories of
finul users. Imports of capital goods
destinesl for use by U.S. business wre
adled to shipments allocatad to busi-
ness invesiors. Finally, wholesnie mar-
kins and the chanpe in  wholesale
inventories nre ndded to obtnin the
value of PDE,

Table 10 summaizes the results

al a compurison of estimates of P&E
expenditures ndjusted to the definitions
and coverngn of NREI with estimates of
that component of GNP, From 1972 to
1577, P&E expenditures ndjustad to the
NEFI bnsis inecrsased 70.2 percent
compared with 72,8 percent for NRFL

Adjustedd P&E  expenditures are
higher than NRFI for 1047-77, As a
percentoge of ndjusted PEE expendi-
tures, the diference averaged nbout 5.3
percent in 1972-77, down from nbout

-
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Table 10.—Comparigan of PEE Expanditures and Nopeesidentiol Fivod Investmont (NEF1)
Component of GINI*

TDillions of dollard]
Enqnak: Add ]
PR E mnﬂﬁum ttpﬁ%:?unﬂ Enmils -
o
Yt wfandiang | 1o MAFL lo3ted MLIFI ¥ Illﬁlu'nntt Yeurdo-yoor | Coddann 3
(B o NRF[ chiumein | w80 porcenl:
bzl dilferanee uﬁ‘] ]
ol
o 4] @ [C} 1) LIl [}
205 4.5 F X 0,3 E - (— 44
422 g %1 .8 LY | "y
B33 &0 A1 8.2 Y 1 P 54
B4 &4 .5 .- N1 5% P LE
1.2 .5} IME 12 .3 IR [N}
[E i 7 M4 HLE Lb -5 Ly
1570 L) 104 3 iy ng 0.5 [ 3]
577 (LN § 10,8 (L k1 1.8 (A
174 1148 185, 2 1.8 04 =1.0N 8.0
1048, 7.3 253 200 (Y] =10 i4

1, Consdola of ﬁw&m gupeivdltores by farmmom; Heme chargesd an murrent oxpemess by Tosness bl Enchedad G the MIRED

comapanent of O
abler Trim e e Us ek onpitolbved;

unisasllee 1 nsed pharc nod eqquipmeni; bas oopital expo
. :r!ﬂ' F ﬂbﬁ"

2, Pyallminmwy verlan of th T rompanent of

relmivureghyln ngmedliures for ey Inotor viLigbes powc
mwliitres Ly
kbt vl Do pubitsiusd Lhit whiter o8 pout of | bo comprn

La,, tortndn expaaditures for wme motar velieles, o porlioos of gil .uriljnﬁs well debling eoata, wned v
hee

ciployees I lauslness g
Lnainens for ret|domida] Blriebumd oo {-qullpnﬂn..
LI T

Bemalinmk varleion of Ut motionsl Tecome sad peodhuat oeemunia,

6.2 percent in 1981-71. Tahle 10 also
shows the yaar-to-yenr change in the
differsmee for recent years. Althoogh
the evidence iz not clanr=cuts, NRFI
sstimates apperr to increrse relntive
to the ndjosted PEE expendituva estj-
mates in years of rapid inerensa in
business investment; in other years,
they appear te decline or remyin about
the snme relative to the adjusied PEE
axpenditure estimules. This puitern
tould be dne to the fact that NRFI esti-
muntex reflect construction put in place
and shipments of egquipment wharens
the P&EE estimntes veflect payments.
However, this explonation in terms of

timing is not Tuliy satisfnetory, becaise
s0me payments, e.g., aehiteetural and
engineering fees, are made befora any
eanstryetion iz put in place or any ship-
ment of eguipment oceurs. In noy
event, timing iz not likely to he the
mnin source of the difference betwesen
the two series: work is underwoy on a
detailed roconciliation al them.

The revised estimutes are presente:
in tubles 11—15, which are listed below.

Tubsle 11.—New Plant and  Equip-
ment Expamulitures by U8 Nenfwrm
Business: Annually, 1M7-77, and
Quarterly, Unadjusted lor Seasonal
Virintion, 1847-77.
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Tuble 12 —New Plint and Egquip-
ment Expetditures by U5, Nonfarm
Business: CQunrterly, Sensonally Ad-
jnsted ot Annual Botes, 194777

Trebla 15.—Expenclitures  for New
Plnnt end for New Eguipment by U.S.
Nenfarm Business: Annually, 1947-77,
anel Quurterly, Sensonally Acjusted at
Annual Rates, 1972-77.

Tabls 14.—Flanned Expenditnres Cor
Now Plant an:d Equipment by U.5.
Nanform Business, One-Year Ahead,
ns & Poreentuwe of Actunl Expendi-
ture=: Annually 1956-77.

Table 15.-—Planned Expomdituwres Tor
New Plint and Equipment by U5,
Nonfwrm Business, Ome- amd Two-
Cnarters Ahend, s o Pevoentage of
Actual Expenditores: Quarterly, 19556—
7.

Tabla 18.—Chyyover of Phint  and
Eguipment Projects, Manulacturing
il Fublic Titilities: Quurtarly, Ad-
juzted Cor Sensonal Variwtion, 198277,

Tahbla 17 —Btarts of Plant wnil Equip-
ment Projects, Moo/ meturinge aml Pub-
i Thilities: Quartecly, Adjusied Tor
Sensonal ¥avintion, 1963-77.

Table 18.—Manufuclurers'  Evalua-
tion of their Plant and Eguipment
Facilities (Parcent DHstribution of
Gross Depreciable Assets): Quarterly,
19G3-77,

The tories prisentod fn talles 11-18, plus the plons series (hefore nul after hing nndd
Sppsonal neljistzent), birg corrocticn (ackors for plaus, prd scazonal Mwctots For oll setics,
are nvadlalile from BEA in magnetio tape ancl econpirter printeut fotm. Tho cost of the
tapa ia $125; tlio east of tha pringout is £35 For further information, write to PEE Survey
Staiatics, Busmess Ouydook Division, (BE-52), Durcan of Evonomio Analysis, U8,
Depicunent of Conincree, Washington, D.C. 20230, or telephong 202-523-0701.
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INSTRUCTIONS

1. Report dota oo & consolidated basiz for this
enterprlse and its domestic Subs[diaries wherever
posafble: the fipwes sheuld cover LS, domestic
operstions only.

2. The capital enpendinwes [see definitlons) to be
rpawied shauld reflact costs {ncumed of to be bn-
gurred by vhix anterpiise which 2ra genedally charped
o Jepreciabie or amortizable fixed asset accoynts
in connection with 200 of |5 gparacionE during the
reporting parigdi. Euclude sxpendires, suth ex
invastmang  fn laed, ieSuritics, purchaszs Far
resale, Wi, which are noc Jenarally of the trpa
charged to depreciable fized asser accmmis, and
resEduntial pigperty whethar for sale of leass,

Y, Owit from the repareed expendioeres any work,
tuch at construction of structeres, paformed by
this enberpdize on contract fr others,

4. 1 tn = Fiecal perlod bosis, teport your daty in
the calendar quarters which mast clasely appraxi-
mane your Fiscal periods,

5. IF your compeny has merged or aoquired obher
enterprisen, (pclude the actlvlties for the awpanded
Aftify i your raport; pleaye shgw the names of
such companies in the “'Rempiks'’ space, I your
company Is merged of acquired by enothér cofipany,
please  Indicate the name and address of (he
acuving company.

& Carefully preparsd estIMarcs of appeoximetions
are premptable i dary requesisd are pot available
directly from reconds.

F. [a net teave blank boxes of vae dashes: if you
have not made or do ot Expect Lo make any capltal
eipend|wres snter nond™ in the appropriate box.
I requested information cwmor be determined of
estimaced, sner “nok avallable,”

DEFHITHON OF TERMS

CAPITAL EXPEHDITURES — Refors to all cooty =
bt v replacement of axisting Facilltins aad for
axpansion = by your enbarplise which are charpenhla
1o fined asser accounts and for which dopreciation
of amariization accoonts are prdindrily maintained
wxcepr tie spacific enclugions licod batow.

Outlavs should cover swpendliones for SHucTuies
end mquipment {whethar on contrate of by rour own
organizadon) within the Uniced Staces  mcleding
items purchased abroad for insedlatlon or ute within
e U5,

Include major alegtions, <apimlized repairs and
improvdswines, and suwpendiwres for astablishoents
under CortEtruction but ot wel in opration.

Alza incfude wrpendirures Ta¢ slrvchures ond wepip-
manl ovoiloble Far lasge or rantal 1o athers.

Expenditures for each reporting period shoukl ba
equal [ consouctlon and other addittons (3oec-
tures, machingty and eQuipmenth comglemd daing
the period plus sdditions §noprogress at e end of
the peciod minus edditions in propress a8 the begin-
ning of the parjod, If your énterprise ta erecting or
exgects g erect a building (or acquire squipment)
undar B caie avd l&asebeck arrengrmant and retains
awnirship durle geonsituction perigd, rpokt degpendi-
wres for dese addidone weder new expendires.
In the case of capital wxpandinres made For botn
business snd personal use [£.5., Swucmres, mobr
vehicles, mtc.) include only that pomian 2lipcaoed
It bUzinEsy whe

Eaclody the foflowing

jo) Expenditurens for land aid for mineral riphts
[excapr For land devalapment and ivprovamencs, and
for tapliEllzed explotation and development costs
of minesal properol egh;

(b} Expenditums. for maintenance and repairs which
e Nt eapitakized,

{c) Edpendiures for residential sonstickion {singla
family ad spartment housas) whather for ssle o
rent kxcept the eatimated wvelue of e portion
devmted oo oommercial Bnd business ugsa;

PO Pkl TRC o InpEE

{dl Expendinres for construction of Surucwres sod
quﬂpnmt inswalled or waed awnslde e Udited
COCEE;

Tw) Expenditures by your landlonds ond logsars.
Purchaze of facilities for Eeose to oihees showld be
reported only by the lessorg,

Item 1o, bew Simctures ond Additions = Inciudes
o baildings and new Sonstfuction owned by youl
enterprise, such B3 bulldings, stoces, shopping
canmrs, warthoutss, plancs, mines, plpalines, s ;
sdditions to and Improvemente of bufldings, parking
aress, land improvaments, and all oder CoNSINRChan
ad major alierations: include expendibores for
axploratery and davelopment work chergeabla to
liked assat accounis; also include the coses for
items which are an esganbial parc ol the swucors,
such a5 uclllty lines, elevators, power plant, heating
and Coollng equipment, er.

Itém  Th. Hiew Mackingry @nd Néw Equipmans —
Inclyges machinary and aguipment far factarasy,
mines, warshouses, sbores, offices, spc: include
expendituret For sotamobiles, trucke, taetors, #ic:
furmiture  and  fistures; pHice machinery, end all
atvits néw quipment,

ltam 2. Used Stuciores omd Used Equipmani —
Includes any caplial dtem Whae i3 nar completaly
new when putchatad By vour eomerprise; include
aiditiong o fixed assets acquired through mergers
pnd direct purchases or agouisitons of delr enters
prisms, and Raxed wstebs scguived fram pthars on a
“sale and l¢assback™ arrangemant

Actvnl Expenditures ond Evpecied Exparditems -
Acrunl Eupenditires rapresent capital expenditires
Incurred during the pmk pericd Indicated, Expecied
Expandilurea should covar all copital expenditures
vl 4xpact fo maka | &adh of tve forth&oming thme
petlods shown, whetes! or ot commitments or onders
have alteady bedn placed.

4]
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42 SURVEY OF CURLRENT BUSINESS Ovtober 1980
Table 71 =New oot and Equipment Expenditures by U.5. Nonfarm Business: Annually, 1947=T7, and
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Taoble 12.—New Plent and Equilpment Exponditures by U5, Nonform Business:
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